Genetically obese rats with (SHR/N-cp) and without diabetes (LA/N-cp) share abnormal islet responses to glucose.
To assess the effect of hyperglycemia on the function of islets obtained from obese rats, the behavior of isolated islets from LA/N-corpulent (nondiabetic obese) and SHR/N-corpulent (diabetic obese) male rats was examined and compared. Islets from both genetic models showed a left-shifted glucose dose-response curve for insulin release (concentrations for half-maximal release, 5 to 6 mmol/L v 12 to 13 mmol/L in LA/N lean littermates and 3 mmol/L v 10 mmol/L in lean SHR/N). When insulin release was expressed per unit islet volume, the fourfold to fivefold enlarged islets from both obese diabetic and obese nondiabetic rats showed decreased insulin secretory response in high (16.5 to 28 mmol/L) glucose concentrations, although the decrease was more severe in the diabetic rats. Glucose-stimulated insulin release by islets from both models was relatively resistant to inhibition by 1.2 mmol/L mannoheptulose (eg, 82% +/- 3% inhibition in LA/N lean v 16% +/- 8% in LA/N obese), although nearly complete inhibition was observed with 16 mmol/L mannoheptulose (96% v 85%, NS). Islets of obese diabetic rats were also resistant to the calcium-channel blocker, verapamil, suggesting an abnormal pathway of stimulus-secretion coupling for glucose. Glucose oxidation to carbon dioxide was increased in both obese models at all glucose concentrations when expressed per islet. In data expressed per unit volume, the larger islets from the obese-nondiabetic rats showed a left-shifted dose-response curve with an unchanged maximum rate of glucose oxidation at high (16.5 mmol/L) glucose concentrations.(ABSTRACT TRUNCATED AT 250 WORDS)